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Work Decrements in the Performance of a Pursuit
Task Arising from Relatively Short Periods
of Massed Practice
By ABRAM BARCH

In a series of articles beginning in 1948, Kimble attempted to
extend two constructs of the Hullian system to the realm of motor
learning. These constructs were reactive inhibition (IR) and conditioned inhibition (sIR).
Definition and Measurement. Reactive inhibition was conceived
of as a response-produced need state, a need to stop responding,
which accompanies all behavior and which dissipates with rest. The
effect of reactive inhibition on the learning process is to reduce the
work-output level of the organism and thus to obscure the actual
strength of the habit. Kimble postulated that the accumulation of a
certain critical level of reactive inhibition would automatically produce a resting response. This critical level depends upon the general motivational status of the organism-the more motivated he is,
the more reactive inhibition he will tolerate before resting.
Since IR depresses performance level and since it dissipates with
rest, Kimble purposes that reminiscense be used as an index of the
amount of reactive inhibition present in the working organism.
Therefore, reactive inhibition is measured as the difference between
performance on the first post- rest trial (the trial called the reminiscence point by Kimble) and performance on the last pre-rest trial.
The second Hullian construct that Kimble has utilized is conditioned inhibition (sIR). According to Kimble the unconditioned
resting response which is produced by the accumulation of a critical
level of reactive inhibition becomes conditioned to the stimuli present
at the time the resting response was elicited. Conditioned inhibition
thus has the status of a habit and as such should show little tendency
to dissipate with rest. Kimble emphatically states that conditioned
inhibition will not develop unless the accumulation of IR has reached
a high enough level to produce the automatic resting response.
Since conditioned inhibition is a conditioned resting response, it
also serves to reduce the performance level.
The difference between the performance curves of a massed
practice group and a well-distributed practice group is regarded by
Kimble. as representing the total amount of inhibition in the massed
practice group. Introduction of a sufficiently long rest period
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yields separate measures of the two components of inhibition. Re·
active inhibition is measured by the amount of reminiscence. Conditioned inhibition is obtained as the difference between the reminiscence point of the massed practice group and the performance
level of a spaced practice group with an equal number of learning
trials. It is obvious that accurate measurement of conditioned inhibition requires a minimum of inhibition in the spaced practice
group.
Experimental Background. If one grants the hypothesis that a
critical level of IR is required for the development of sIR, it should
be possible to find a work-rest sequence such that although performance level within a practice session is depressed, initial postrest performance will equal the performance level of a well-distributed practice group. In support of this point Kimble designed two
experiments-one utilizing the upside-down alphabet printing task
(3) and the other using the pursuit rotor ( 4). Only the pursuit
rotor experiment will be considered here.
In this experiment two specific prediction& were being tested.
The first one was: "Coiiditioned inhibition will not develop in the
motor learning situation except under conditions of extreme massing
which are continued for several minutes." The second was: "The
amount of reactive inhibition which a subject will tolerate in a
motor learning situation is partly a function of his motivation ...
the greater the motivation, the greater the amount of IR he will tolerate."
Two groups of 18 males each performed for 25 trials on a pursuit rotor task. The spaced group alternated 50-sec. trials with 60sec. rest periods. The massed group was given 50-sec. trials and
inter-trial rests of approximately 10-secs. A rest period of six
minutes occurred after every five trials for the massed groups.
The Ss were run two at a time in alternation. After each trial,
the practicing S's score was read aloud to both Ss. The Ss in the
massed practice group whose mean score on the first block of five
trials was lower than their partners were designated as "more
highly motivated."
There was no significant difference between the mean time on
target score for the massed group on any post-rest trial and the
corresponding mean score for the spaced group. Furthermore,
mean gain after rest for the "more highly motivated" Ss was significantly higher (2% level of confidence) than was the mean gain after
rest for their partners.
Conclusions drawn by Kimble were that both expectations had
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been supported. Emphasis was laid on the belief that the theoretical
notion of a threshold of IR for the development of slR was not
limited to a particular learning situation.

The Problem. The first question to be asked is whether the spaced
group is really a group of minimal inhibition. Since the spaced
group was not given a long rest period, there was no opportunity to
check for the presence of reactive inhibition. However, past studies
with the pursuit rotor have indicated that even work-rest sequences
of 10 secs. work-20-secs. rest give significant gains with rest ( 6).
The assumption that motivational factors control the limit to
which reactive inhibition will accumulate appears reasonable. It is
also possible that initially poorer performers on a pursuit rotor task
will display more reminiscence than initially better performers completely aside from any attempt to manipulate motivation.
The present experiment introduced a more widely distributed
spaced group and sharply reduced the length of a trial. Both the
massed and spaced groups were given rests at equivalent points to
equalize possible motivational factors related to longer rest periods.
Although the Ss were run two at a time in alternation, they were not
told their scores and could not observe their partner's performance.
Expectations were:
1. The mean time on target score for the spaced and massed
groups would be significantly different at the first test point (that
is, after 90 secs. of practice).
2. Initially poorer performers will display more reminiscense
than initially better performers.
EXPERIMENTAL PROCEDURE AND DESIGN

Subjects. Sixty-six male college student volunteers, who were
given two grade point credits per hour as an inducement to serve,
participated in the experiment. Because of interruptions in the
timing sequence, failure to appear on the second day of the experiment, and previous experience with the apparatus, the records of
only 50 Ss were utilized-25 Ss per group.
Apparatus and Task. The Epicyclic Pursuit Rotor was used. This
is more fully described elsewhere (1). The S attempted to keep a
hinged stylus in contact with a round brass target. The path traced
by the target was an epicyclic or heart-shaped pattern with the loop
at the point closest to the S. The target was rotated in a clockwise
direction at 40 r.p.m.
Design. Both groups practiced 30 trials a day for two days in
blocks of six trials each with a five minute rest period between each
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block. Forty-eight hours intervened between the two days of practice for both groups. Trials were 15 secs. in length. Intertrial
rests were 45 secs. for the distributed practice group (Group D) and
0 se.cs. for the massed practice group (Group M).

Procedure. Two Ss. served at the same time. The Ss in Group
D alternated after every trial ; the Ss in Group M alternated after
each block of trials. A red warning light was presented three seconds before each trial or each block of trials, as the case may be.
The S then picked up the stylus and placed it on the target. At the
end of each trial or block of trials, the. S laid down the stylus,
walked out the door, waited for his partner to enter the experimental
booth, and closed the door behind him. The pattern of movement
of the target, the manner in which the stylus was to be held, and the
proper way to enter and leave the experimental booth we.re demonstrated to the Ss. The Ss were told that their score would be the
total amount of time that their stylus was in contact with the target
during a trial period.
Recording and Timing. Time on target was recorded for the last
14 secs. of each 15-sec. trial. The first sec. was omitted in order to
avoid the unequalized factor of the sudden initial jerk of the target.
Two clocks were used to record the scores of Group M. Readings
were taken to the nearest .01 sec. Presentation of the warning light,
trials, and inter-trial rests was completely automatic. The five
minute rest periods were timed by stop-watch.
Table I
l\ilean time on target scores, differences between means, and significance of
means for Groups D and M on the first and all post-rest trials.

Trial

Mean Time on
Target

p

Diff.

Gp.D

Gp.M

1
7
13
19
25

1.13
3.05
4.00
4.59
4.67

0.98
2.24
2.84
3.54
3.58

0.15
0.81
l.16
l.05
l.09

l.19
2.90
4.11
2.73
3.48

>.25
<.01
<.001
<.01
<.01

31
37
43
49
55

4.99
5.78
6.45
6.55
6.69

3.64
4.46
4.84
5.31
5.78

l.35
1.32
1.61
1.24
.91

4.53
3.06
3.19
2.42
l.66

<.001
<.01
<.01
.02
>.IO

+

+Forty-eight hours elapsed between trials 30 and 31.
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RESULTS

Initial Equivalence. Before the results can be evaluated, the
comparability of the two groups with respect to the task prior to the
introduction of differential training must be ascertained. Trial 1 of
Day One was the only trial available for such a comparison. The
first row of Table I indicates that the obtained difference of .15 sec.
could have occurred purely as the result of random sampling fluctuations more than one time in four. Since this difference is far from
a significant level of occurrence, it was assumed that the two groups
were random samples derived from the same population.
Conditioned Inhibition. In sharp contrast to the initial comparability of Groups M and D was the difference between the performance levels of the two groups on the first post-rest trial (Trial
7). The obtained difference of .81 secs. has an associated probability of less than .01. Thus after only 90 secs. of practice a highly
significant difference existed between the two groups. The remainder of the comparisons are all highly significant with the exception
of Trial 55.
Because of a slight possibility that discarding incomplete or
faulty records may have biased the results, additional t tests were
computed for Trial 1 and Trial 7 utilizing all available data from
this and an associated experiment. For Trial 1 the difference of .04
sec. between Group D' (n = 64) and Group M' (n = 33) had a
probability of more than .60. For Trial 7, however, the obtained
difference of .82 sec. between Groups D' and M' was significant at
beyond the .001 level.
Table II
Initial mean score, mean total gain, differences between mean
total gain, and significance of differences for initially
better and initially poorer performers.
Groups

Initial+

Mean.1

Mean Score

Total Gain

Mb

9.83

0.94

Mp

5.51

4.66

Mb'

9.06

2.19

6.49

3.32

Mp

,

p

Diff.

3.72

2.68

<.02

1.13

0.71

>.40

+For the first 90 sec. of practice.
·
.1Mean total gain for all rest periods including forty-eight hour interval.
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Reminiscence. The question of a possible relationship between
initial level of performance and amount of reminiscense was approached from two directions. First, all the Ss in Group M were
ranked according to the mean score made on the first block of six
trials. (One S was left out to make this analysis comparable to the
analysis that will follow). The top twelve were labelled as initially
better performers (Group Mb) the lower twelve as initially poorer
performers (Group Mp). Groups Mb and Mp were compared for
total gain over rest for all rest periods including the forty-eight
hour interval. As can be seen from Table II there was a significant
difference in favor of Group Mp. Initially poorer performers on
the Epicyclic Pursuit Rotor task displayed significantly more reminiscence than initially better performers.
The second approach was to use a designation more like Kimble's.
Initially poorer performers (Group Mp') were now defined as having a mean score on the first block of trials that was lower than their
partner's mean score. Initially better performers (Group Mb')
were defined in the converse way. (One S was omitted since his
partner's true score, due to previous experience with the task, was
indeterminate.) In this case, although Group Mp' displayed more
reminiscence than Group Mb', the difference was not significant.

D1scuss10N
Introductory. Inspection of Figure 1 indicates that the marked
difference m performance level between Groups D and M was
DAY I

DAY 2

DAY 3

U>

0

z

86
lli
z
...-

"'"'
°'
;"!

.
4

z

0

0

z

"' 3
::i;

;::

_____ .., GROUP 0- 01STR18UTED PRACTICE

- - GROUP M - MASSED PRACTICE

42

••

54

60

TRIALS

Figure I. Time on target in seconds for Groups D and M.
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maintained within the practice sessions as well as on the post-rest
trials. The amount of reactive inhibition in Group M must have
been quite small since a loss with rest occurred over the forty-eight
hour interval for this group. This loss is worthy of note since all
massed practice group curves for the pursuit rotor task that are
available in the literature indicate gain over rest.

Conditioned Inhibition. The expectation that conditioned inhibition would develop as the result of work intervals as short as 90
secs. of continuous practice has been supported. The results of this
experiment indicate that the performance level of Kimble's spaced
group was probably depressed, giving a faulty estimate of the
amount of conditioned inhibition present in his massed practice
group. A work-rest sequence which depresses practice session performance level but does not lead to the acquisition of conditioned
inhibition may exist but its existence has not been demonstrated.
Further empirical study is necessary before Kimble's formulation of
the development of sIR can definitely be accepted or rejected.
Reminiscence and Motivation. The results for Groups Mb and
Mp indicate that initially poorer performers on a pursuit rotor task
do display more reminiscence than initially better performers. This
was the second expectation. The results for Groups Mb' and Mp'
indicate that it is possible to separate individuals into two groups
on the basis of their initial performance level in a way analogous
to Kimble's technique without necessarily having the initially poorer
performers, so defined, display more reminiscence than their
partners.
Whether Kimble's investigation of the effect of the motivational
factor upon reminiscence is invalidated depends on the sampling
question of just how different his two sub-groups were. He reports
that for the first 50 secs. of practice his "high" group was 154%
better than his "low" group. For the first 90 secs. of practice,
Group Mb' of the present study, which was not significantly different
from Group Mp's, was 140% better than Group Mp'; whereas,
Group Mb, which was significantly different from Group Mp, was
178% better than Group Mp.
Kimble's "low" group could have displayed more reminiscence
than their partners as the result of greater motivation, as a function
of being poorer initial performers, or as a result of both factors.
It must be concluded that motivation may determine amount of
reminiscence but the relationship has not been demonstrated unequivocally.
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CONCLUSIONS

1. Conditioned inhibition will develop in a motor learning situation with only 90 sec. of continuous practice.
2. Initially poorer performers on the Epicyclic Pursuit Rotor
Task display more reminiscence than initially better performers on
this task.
3. Kimble has not demonstrated unequivocally that an increased
motivational level will increase the amount of reminiscence displayed in a motor learning situation.
SUMMARY

A distributed practice group (Group D, n = 25) and a massed
practice group (Group M, n = 25) practiced 30 trials a day for two
days on the Epicyclic Pursuit Rotor to test two predictions of
Kimble. Trials were 15 secs.; inter-trial rests were 45 secs. for
Group D and 0 secs. for Group M. Rests of five minutes occurred
after every block of six trials. The predictions by Kimble stated
that slR would not develop in a motor learning situation without
several minutes of continuous practice and that Ss with increased
motivation would display more reminiscence. Kimble informed his
Ss of their performance and regarded his initially poorer performers
as being more highly motivated. In the present study slR was found
to develop after only 90 secs. of continuous practice; although the
Ss were not informed of their performance, initially poorer performers on the Epicyclic Pursuit Rotor displayed more reminiscence
than initially better performers.
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